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34  130  22  September  satellite  photo,  65°  09'S  25°  5 1’W  109 

35  131  23  September  satellite  pnoto,  66°  19’S  23°  22’NV  110 

37  132  24  September  satellite  photo,  67°  22’S  2 1°  19’ W  111 

39  133  25  September  satellite  photo,  67°  52’S  18°  47’ W  112 

41  134  26  September  satellite  photo,  67°  34’S  16°  30’W  113 

43  135  27  September  satellite  photo,  67°  30’S  13°  5 1’W  ,  114 

44  1 36  28  September  satellite  photo,  66°  52’S  10°  40’ W  1 1 5 

45  137  29  September  satellite  photo,  66°  20’S  7°  47’ W  ...  116 

47  138  30  September  satellite  photo,  65°  52’S  4°  21’ W  117 

48  139  1  October  satellite  photo,  65°  21  ’S  0°  58 ’W  118 

49  140  2  October  satellite  photo,  65°  00’S  3°  00’E  1 19 

50  141  3  October  satellite  photo,  66°  2 l’S0°  25 ’W  120 

51  142  4  October  satellite  photo,  66°  07’S  2°  02’W  ,  121 

52  143  5  October  satellite  photo,  64°  59’S  1°58’W  122 

53  144  6  October  satellite  photo,  65°  44’S  1°51’W  123 

54  145  7  October  satellite  photo,  65°  52’S  1°  52’W  124 

55  146  8  October  satellite  photo,  66°  04’S  1°  57’ W  125 

56  147  9  October  satellite  photo,  66°  01’S  2°  32’VV  126 

57  148  10  October  satellite  photo,  66°  ll'S  2°  50’ W  127 

58  149  11  October  satellite  photo,  66°  17’S  3°  05 ’W  128 

59  150  12  October  satellite  photo,  66°  14’S  3°  57’W  129 

60  151  1 3  October  satellite  photo,  66°  OS’S  4°  12’ W  130 

61  152  14  October  satellite  photo,  65°  56’S  4°  14’VV  131 

62  153  15  October  satellite  photo,  65°  48’S  4°  20’VV  132 

63  154  16  October  satellite  photo.  65°  37’S  4°  19’NV  133 

64  155  17  October  satellite  photo,  65°  23’S  4°  09’W  134 

65  156  18  October  satellite  photo,  6**°  22’S  4C  07 ’W  135 

66  157  19  October  satellite  photo,  64°  48’S  3°  OO’W  136 

67  158  20  October  satellite  photo,  63°  49’S  5°  28’ W  137 

68  159  21  October  satellite  photo,  62°  19’S  8U  30’ W  138 

69  160  22  October  satellite  photo,  60°  46’S  1 1°  34’ W  139 

70  161  23  October  satellite  photo,  58°  12’S  13°  56’ W  140 

71  162  24  October  satellite  photo,  58°  06’S  22°  36’W  141 

72  163  25  Octobei  satellite  photo,  58°  49’S  33°  7’W  142 

73  164  26  October  satellite  photo,  59°  16’S  44°  04’W  143 

74  165  27  Octobei  satellite  photo,  60°  23’S  54°  15’W  144 

75  166  3  to  9  August  1989  ice  extent  145 

76  167  10  to  16  August  1989  ice  extent  146 

.  77  168  17  to  30  August  1989  ice  extent  147 

78  169  31  August  to  6  September  1989  ice  extent  148 

79  170  7  to  13  September  1989  ice  extent  149 

80  171  14  to  20  September  1989  ice  extent  150 

81  172  21  to  27  September  1989  icc  extent  15 1 

82  173  28  Scptembei  to  11  Octobei  198°  ice  extent  152 

83  174  12  to  18  October  1989  ice  extent  153 

84  175  19  to  25  October  1989  ice  extent  154 

85  176  26  October  to  1  November  1989  ice  extent  155 

86  177  2  to  8  November  1989  ice  extent  1 56 

87  178  9  to  15  November  1989  see  extent  157 

88  179  16  to  22  November  1989  ice  extent  i58 

89  180  2?  tc  29  November  1989  ice  extent  159 

90  18 1  30  November  to  6  December  1989  ice  extent  160 


Sea  Ice  Observations  From  the  Winter  Weddell  Gyre  Study-’89 

DEBRA  A  MEESE.  JOHN  W  GOVONI.  VLADIMIR  CHURUN,  BORIS  IVANOV, 
VICTOR  KOMAROVSKIY,  VASILY  SHILNIKOV  AND  ANDRE  ZACHEK 


INTRODUCTION 

The  data  for  this  report  were  obtained  during  the  Winter  Weddell  Gyre  Study-’89  (WWGS-89) 
from  the  Soviet  icebreaker  Akademik  Fedorov.  This  study  took  place  between  September  and 
November  1989  in  the  Weddell  Sea.  Antarctica  Several  times  each  day  throughout  the  cruise,  we 
took  notes  on  the  ice  conditions  that  the  ship  was  passing  through  at  that  time  These  notes  included 
ice  concentration,  thickness,  ice  type,  amount  of  ridging,  number  of  icebergs  in  the  area  and  other 
d  istmguishing  characteristics.  In  addition,  photos  of  the  area  were  taken  and  are  included  in  the  next 
section. 

During  the  cruise  a  Soviet  ice  scientist  was  stat.oned  on  the  brioge  24  hours  a  day  to  compile 
detailed  ice  observation  maps  These  maps  contain  information  tor  every  miieot  ice  that  was  passed 
through  dui  ing  the  cruise,  including  ice  thickness,  type  and  concentration,  icebei  g  size,  number  and 
type,  and  the  extent  and  size  of  leads.  A  following  section  consists  of  copies  of  their  maps 

Every  30-60  miles  during  the  ciuise  we  would  stop  for  an  ice  station  where  ice  cores  and  water 
samples  were  taken  for  physical  and  chemical  studies,  ice  thickness  grids  were  drilled,  and  optical 
measurements  were  made  At  each  site  Dr  Shilmkov  from  the  Arctic  and  Antarctic  Institute 
compiled  an  ice  map  of  the  station,  including  wind  direction  and  speed,  air  tempeiature,  ice  type, 
ice  thickness  and  other  characteristics  of  the  area  nopies  of  these  maps  are  found  in  in  the  L  e  Station 
Maps  section 

Also  presented  heie  aie  daily  satellite  photos  of  the  area  the  ship  was  liavusmg  Thiuughout  the 
ennse  these  photos  provided  the  ship's  crew  with  information  regarding  ice  conditions  that  the  ship 
would  be  encountering 

The  final  section  consists  of  weekly  ice  extent  maps  of  the  Weddell  Sea  obtained  horn  the 
National  Oceanogiaphie  and  Atmospheuc  Admmislia.ion  tNOAA)  upon  oui  ictum  to  the  U  S 

This  tepoil  contains  a  complete  obseivational  analysis  of  the  ice  conditions  encounteied  dunng 
this  study  in  the  Weddell  Sea 


18  September  1989  (day  261) 

0921  houis 

58°  53  53'  S.  36°  07  97'  W 
Heading  213  7 
No  ice  visib’e  yet 

1833  hours 

Still  no  ice  Ice  edge  appeal >  lo  bi  icti mating  fastei  than  we  die  nu] 
begun  collecting  watei  sample  ,  at  the  ,uifacL,  50  and  100  m  dcpij 
major  ion  analyses 

2300  hours 
58°  48  34'  S,  35'  W 

Hit  ice  edge  No  pancake  Helds  visible  Ihin  ice  l5-3Ucm  thick ] 

19  September  1989  (Da)  IbU  0900  hours 

605  59  54' S,  33°  36  71'W 
Heading  131 

90/t  tcccunccntiatioii  -  jn  oldu.thiekei  ice  lU'/t  upciivuUiucwj 
60  cm  thick  Algae  in  all  lit'.i-ycai  ice  uluusi  to  die  snow  hue 


ICE  LOG  AND  PHOTOGRAPHS 

17  September  1989  (day  260)  1100  hours 

57°  20  66’ S.  37°  20  67’W 

Heading  159 

rust  icebergs  visible 


_  a* 
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Figure  1  Tabular  iceberg  on  17  September 


I  Whu  2  V  \n  i'*  rii  \  -'mt  a  c 


*  «  n  19  September 


! 

i 


•  Ftpwt  J-  Ice  cacceara^xi  of  905*  or.  19  Scpcarbcr. 

i 

!  20  September  19S9  (day  263)  0630  boars 

62*  t MI'S. 31*  16.16* W 
Heading  1 17.1. 

•  h?55)  «iih  bimm^  tnm .  folkm  cn  ic^d.  kc  «  2k>  fiom  ihxi.  <>liia  Kt  «20 vin/  uith  10- 50cm 

,  *no»<ttithaic<ofiIg2Ciio[hinnerkeof2-10cmwT±2-5cras«ou.\V^-r3pdd=mgc5bciwrcn 

thin,  new  iceano  rr>  thick,  older  ice.  with  equal  amounts  of snow  sad  ice.  Large  leads  in  area.  Ice 
balls  of  all  sizes  in  open  leads. 


I 

4 
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Figure  4  Ice  balls  in  a  lead  on  20  September 
21  September  1989  (da>  264) 

1125  hau>s 

63  3869  S.  28'  3065  W 
Headmg  94 

Small  ndscs  following  open  lead  90f<  ice  concentration  t 50- 150 cm).  5f*  open  water.  5**  thin 
rew  ice  relro/cn  leads  3  4  cm  thick  Algae  prevent  m  K*Uom  laverv  of  thicker  ice  Some  of  the 
thakcr  <.{.  v<ntainvnt  in  vimM  lawrv  Sn«A  kivo  i\  *0  so  cm  thick 


63*4SjO.TS.2r  15.45*  W 

Ice  is  !  m  thick  with  20cm  of  snow,  Vcrx  I  title  ahje  pevf. ’  t 

23 September  !9$9<dat  266;  1)30 1 tours 

66*  1S.61  S.  23“  33.50  W 
Heading  1563. 

Ice  is  30  cm  to  1  m  thick,  with  % tsiblc  fcocrv  Nut  j>  r.^h  ^i,.. 
snow*  that  is  very  compact.  Going  through  area  of  extent  .  e 


U  l « 

_  m 

r-cqt 


24  September  1989  (dav  267) 

6T  26  000  S.  20'  59  04  W 

99rr  concentration  Some  small  ihL<  i  i  i  »  i>. 

heavy  ndeing 


u'Mfl  of  905  or.  19  September. 


Figure  5.  Ice  concentration  of  90%  on  21  September. 


i  rs 


|d  Ice  vanes  from  thick,  older  ice  (20  cm)  with  10-50  cm 
2  10  cm  with  2-5  cm  snow .  Very  rapid  changes  bet  w  een 
r,  equal  amounts  of  snow  and  ice.  Large  leads  in  area.  Ice 


| //  in  a  lead  on  20  September 


1245  hours 

63*4S.03S.2S*  15.45*  W 

Ice  is  I  m  thick  with  20  cm  of  snow  Very  little  algae  present.  Ice  has  mar;  visible  lasers 

23  September  19S9(da>  266)  1130  hours 

66°  1S6TS.  23°  3330  W 
Heading  156.3. 

Ice  is  30  cm  to  1  m  thick,  w  nh  v  tsible  lasers  Not  as  much  algae  as  previousl)  seen  20-30  cm  of 
snow  that  is  very  compact.  Going  through  area  of  extensile  leads  and  ndgmg 


Figure  6  Ridges  and  leads  in  the  i<  e  pack  on  2 )  September 


24  September  1989  (day  267) 


op(.entrahon  (50-150  cm).  5#  open  water.  5%  thin, 
prt  '•en?  tn  bottom  layers  of  thicker  ice  Some  of  the 


67"  26  000  S.  20"  59  04' W 

995£  concentration  Some  small  iidgcs  Itc  th 

heav>  ndgmg 


.ipjuoMinuU  h  SO  cm  (  oniing  into  area  of 


Figure  7.  Small  ridges  on  24  September. 

25  September  19S9  (da)  268) 

1300  hours 

67*51 71*  S.  18°  47.75'  W 

100%  concentration.  5-10  cm  snow,  40-50  cm  ice.  Fairly  heavy  ndging.  Snow  and  ice  thickness 
increasing  to  approximately  50-70  cm  ice  and  40  cm  snow 


Figure  9.  Ice  concentration  of  709c  on  25  5eJ 


26  September  1989  (day  269)  1130  hours 
67°  41-82*5.17°  I399  W 

100%  ice  concentration  Snow  10-20  cm.  ice  40-50  cm  Some  ml 


27  September  19S9  (day  270) 

0900  hours 

67*  18.07'  S,  14*  58  70’ W 

95%  concentration.  Floes  are  approximately  1  km  with  ridging  in  b. 
cm  to  1  m  of  ice  Little  visible  algae 


Figure  8  Ice  concentration  of  100 %  on  25  September 


1700  hours 


67*5024’  S,  18*  2398’W 

70% concentration  20%new  leads,  10-20%  breccia  1 0-20cm  snow  and  10-60cm ice  40%ndges 


FiguielO  he  iontenaauonuj  95 /<  nith  iidge*  htiw^  n 


r 


7  ridges  on  24  September. 


)cm  ice  Fairly  heavy  ndging  Snow  and  ice  thickness 
and  40  cm  snow. 


Figure  9  Ice  concentration  of  70%  on  25  September. 

26  September  1989  (day  269)  1130  hours 
67°  41  82' S,  17°  13  99*  W 

100%  ice  concentration  Snow  10-20  cm,  ice  40-50  cm  Some  ndged  areas 

27  September  1989  (day  270) 

0900  hours 

67°  18  07'  S,  14°  58  70' W 

95%  concentration  Rocs  are  approximately  1  km  with  ridging  in  between  10-60  cm  snow  and  10 
cm  to  1  m  of  icc  Little  visible  algae 


1  SCO  hours 


29  September  I9S9  (day  272) 
1515  hours 


67*  (SI SYS.  13*  30.12*  W 

9S%  cooccntmion.  Snow  b  20-40  cm.  tcc  b  50  cm  to  1  m.  Heavily  ridged  area.  Newly  formed 
pancakes  in  lead. 


Figure  1 1  Nealy  formed  pancakes  in  lead  on  27  September 


Figure  12  lleauly  ridged  area  on  27  September 


28  September  1989  (day  271) 

0845  hours 

66°  52  10’ S,  11°  27  94’ W 

visibility  1UU-  2UU  ni  Thm  lu»i  yeai  let,  2U- jU  cm  Snow  is  20-  JU  cm  let  io  layeicd  .iu 
visible  algae 

1820  hours 


66  19^5'S.C7*40.15CW 

Ice  is  60-fOcm  v»-iih  0-20  cm  of  snow.  Little  visible  algae.  Folio 
cm  and  very  ridged- 


Figure  13  Following  lead  on  2 °  Sc  * 


1940  hours 


66°  10  48’ S.  06°  44  36’ W 

Concentration  is  80%  Ice  is  50  cm  to  1  m  thick  Snow  is  vor  p. 
30  September  1989  (day  273) 


0954  hours 


65°  59  88’  S,(W°  54  78’ W 

Ice  concentration  is  60%  duck  ice  Ml  leads  have  2  lU  v  in  »  >1  m 
floes  are  50  cm  to  1  m  with  20-30  cm  ot  snow  lu  20'  •  ndgm. 


\ul\ 


66c  38  21’  S,  10°  11  14’ W 

99%  concentration  Snow  is,  approximately  20-30  cm  thick  and  the  ice  is  60-70 cm  New  first-year 
ice  25%  ridged  and  brecciated  One  berg  visible 


Figiac  14  had  v,d\ 


u.  an  <0 


elv  - 
eg  v 


•rmed  pancakes  in  lead  on  27  September 


Figure  13  Follow'ing  lead  on  29  September 


66°  10  48’ S.  06°  44  36’ W 

Concentration  is  80%  Ice  is  50  on  to  1  m  thick  Snow  is  compact  and  between  40*60  cm 


■,  >/  & 


\  ih  i  idged  aiea  on  27  Septembei 


30  September  1980  (daj  273) 


65°  59*88*  S ,  04®  54  78'  W 

Ice  concentration  is 60%  thick  ice  AH  leads  have  2  10 cm ot  ice  with  10%  open  patches  Thicker 
floes.  arc  50  cm  to  I  m  with  20-30  cm  oi  snow  10- 20%  ridging  Have  been  following  leads 


,:f/y 

/  ’  f  fj/fi,  >  /,•* '  %•  /a. 


9- 


'.ina  i'  ?i>-  in  i  m  Iit-i*  IdvntU  n*i 


i  ■  ■■  ;i  ■ 


c ,  5-  »»/ 


el\  20-30  cm  thick  and  the  tee  is  60-70 cm  New  fust-year 
rg  visible 


4 


Figure  14  Lead  with  new  ue  on  10  September 


1252  hours 


2  October  I9S9  (day  275) 


Figure  17  Pancake  ice  m  lead  on  2  October 


it  it  e  and  leads  on  1  October  1989 


;n  o'  more  bergs  visible  Thin  first-year  ice  of  5-30  cm 


65°  05  23’  S,02°  37  79’E 

60%  concentration  Following  leads 


65°  21  29'S,02°  13  55’E 

90%  concentration  Young  ice  between  30-40  cm  with  0-5  cm  snow  Veiy  brecciated  Fourbcigs 
visible 


^  ~~  -  ■  '  ^  •;  ,  c~-~’ .y-- .. 


g$  ustble  in  area  on  1  October 


Figure  18  Brecciated  ndged  ue  on  2  October 


1845  hours 


65°  26.99' S.  01°  53  59' E 

95%  coneentrauon  Heavily  ridged  area  ke  is  approximately  b0-70  cm  with  5-10  cm  snow  Ten 
bergs  visible 


3  October  1989  (day  276) 


66°  18  99'  S,  00°  17  67’W 
Heading  217 

85%  concentration  Mostly  thm,  new  ice  of  5-10  cm  with  1  cm  snow  Thicker  ice  is  brecciated 
(approximately  30%)  Four  icebergs  visible 


- 


higuie  19  lhin,  new  j<.cr  sunoundej  by  olUei,  bi  equaled  ue  on  3  Otiobei 


66°  33  53'  S,  00°  52  98'  W 

insioiin,  visibility  poui  1  oi  appiuAiinaiciy  lilt  lasihuui  have  been  going  thiuugh  open  walu  oi  vejy 
thin  ice  Now  in  let  30-4U  cm  with  5  cm  »now  Sonic  lidgmg  and  leads  viable 


4  October  1989  (day  277) 


66°  31  68’  S,01°  54  13’  W 
Heading  346 

95%  concentration  Young  first- year  ice  of  30-40  cm  with  2-5  cm  snow  Approximately  30% 
ridged  One  berg  visible 


'/  afifc  -’v,  <  sa  ^  .  -  ;  ?! 

|5  V  -j  i 


Figure  20  Thm  first-year  ice  with  oxtenswe  ridgu\ 


66°  05  82'  S,  02°  0200'W 
Heading  336 

90%  concentration  Thick  ice  of  60-80  cm  w  ith  40  -50  cm  snow 
with  10  cm  snow  More  algae  visible  heie  than  seen  in  the  last  lo 
leads 

5  I  Mobet  1989  i  da  \  IMOh.mi  , 

f>5  |  |  h2  S  02  t  T  04  vv 

Heading  214 

80'.<  eonecnlialion  Thick  llJgedthu  >>|  I  .  Ill  mi  |I>  I 
ul  I -2  eni  up  lo  1 0-  30  cm  with  5  tin  >nu* 


*  -  _  V>k'  "  *  " 


V*-t 


Figure  21  Large,  tabular  iceberg  an  *> 


i '.in.  iii  -  lit  ipt-n  «a  al>  i  •  ii '  ei\ 

«  no*  i  idtmfc  and  k ad  >  u  ablt 


bigtire  20  Thtn  first-\ear  ice  with  extensive  ridging  on  4  October 


1430  hour* 

66°  05  82' $.02°  02  00' W 
Heading  336 

90%  concentration  Thick  ice  of  60-80  un  with  40-50  un  snow  Thin  ite  ruai  leads  of  30-40  cm 
with  10  cm  snow.  More  a/gac  visible  hue  than  seen  in  the  last  couple  oi  days  Some  pancakes  in 
leads 

5  October  1989  (day  278)  1630  hours 

65°  U  *2’ S,  02°  07  94' W 
Heading  2*4 

80Ti  conccatt<ii;u.  Thick. udged Hues ot  1  2 m  w iih  lUuuot  *now.  suuuundtdby  linn, new-  uc 
of  1-2  cm  *  p  to  Hv  30cm  with  5  cm  snow 


ot  30-40  cm  with  2-5  cm  snow  Approximately  30% 


P’rureZi  l&*t  tab>dn  iceberg  on  5  October 


6  October  1989  (day  279) 


1945  hours 


65°  42  47'  S,  01°  57.42’ W 
Heading  135  8 

100%  concentration  Ice  is  40  cm  to  1  m  with  10-30  cm  snow  Approximately  60%  is  ndged  or 
brecciated 


65°  46*  S,  01°  50' W 
Amve  at  mesopolygon 


7  October  1989  (day  280) 


65°  52  Or  S,  01°  51  50' W 
Heading  153 

Foggy,  no  horizon,  visibility  bad 


66°  05.20’  S,  02°  3549’W 
No  visible  changes 

10  October  1989  (day  283) 


66°  11.39'  S,02’  49  78'  W 

Overcast  Leads  appear  to  be  closing  somewhat,  but  difficult  to  judgi 


66°  14  03'  S.02®  5791'  W 

Crack  from  bow  to  lead  on  starboard  side  opened  at  noon  Everything  fl 
opening  that  are  not  visible  because  of  thick  snow  Crack  opened  from 
the  way  to  the  lead  behind  the  ship 

11  October  1989  (day  284) 


65°  56  88’ S,  01°  50  60' W 
Heading  1566 

On  station  since  1030  Large  cracks  and  leads  opening  up  port  and  starboard  Large  lead  from  stem 
around  port  side 


66°  1696' S,  03°  03  13' W  j 

Crack  from  bow  to  lead  on  starboard  side  is  larger  (approximately  20  ^ 
causing  it  to  refreeze  Ice  floe  starting  to  close  up  CTD  hole  May  have  te 


8  October  1989  (day  280  1440  hours 
66°  04  02’  S,  02°  02  45' W 

Foggy,  windy  Visibility  veiy  pool  Cannot  see  leads 

9  October  1989  (day  282) 


65°  59  85'  S,  02°  28  45’  W 

Sloini  is  uvci,  sunny  Jay  Leads  suuuunding  ship  between  1  and  I  5  km 


’V'  '»■  ''  ■ 

'  !“  t  ’ 


\\  •  «t‘ 

’  V  >.•*  V  ' 


fi  guie  23  Leads  surrounding  ship  on  11  <A| 


66°  21  H’S,03°  28  84’ W 
No  visible  changes 

12  October  1989  (day  285) 


Figui  e  22  Mesopohgon  ajtei  stotm  on  9  (htobei  Many  leads  hud  opened  up  aiound  the  ship 


66°  14  28’  S,  03c  55  09  W 

Visibility  poor  Ship  has  moved  20  m  Irom  last  night  ke  broken  u, 
drilled  in  Will  be  dilticull  to  wonk  on  let 


1945  hours 


|ith  10-30  cm  snow.  Approximately  60%  is  ndged  or 
► 

I 


(is  opening  up  port  and  starboard.  Large  lead  from  stem 


66°  05  20' S,  02°  35.49’ W 
No  visible  changes 

10  October  1989  (day  283) 

0900  hours 

66°  11  39’ S,  02°  49.78’ W 

Overcast.  Leads  appear  to  be  closing  somewhat,  but  difficult  to  judge  after  snowfall  last  night. 
2100  hours 

66°  14  03' S,  02°  57  91’ W 

Crack  from  bow  to  lead  on  starboard  side  opened  at  noon  Everything  flooding  and  very  wet  Cracks 
opening  that  are  not  visible  because  of  thick  snow.  Crack  opened  from  stem  of  ship  on  port  side  all 
the  way  to  the  lead  behind  the  ship 

11  October  1989  (day  284) 

0815  hours 

66°  16  96*  S,  03°  03  13’  W 

Crack  from  bow  to  lead  on  starboard  side  is  larger  (approximately  20  m  wide)  Snow  blowing  in  is 
causing  it  to  refreeze  Ice  floe  starting  to  close  up  CTD  hole  May  have  to  move  ship  Visibility  poor. 


I  Figure  23  Leads  surrounding  ship  on  11  October 

\  1930  hours 

66°  21  1 1'  S,  03°  28  84'  W 

i  No  visible  changes 

12  October  1989  {day  285) 

__  0820  hours 

66°  14  28'  S,03°  5509'W 

Visibility  poor  Ship  has  moved  20  in  from  last  night  Ice  broken  up  around  ship  Everything  has 
Oc  tober  Many  leads  had  opened  up  around  the  ship  drifted  in  Will  be  difficult  to  work  on  ice 


1545  hours 


14  October  1989  (day  287) 


66°  10.75'  S,  04°  03  06‘  W 

Visibility  has  improved.  More  open  wateraround  us  than  before  the  storm.  Leads  and  cracks  covered 
with  snow  and  impossible  to  distinguish  from  thick  ice.  All  ice  is  more  flooded  than  yesterday. 


65®  56  1 3'  S,  04°  12  98- W 

Sunny  day.  Ice  conditions  did  not  change  much  over  night  Six 


Figitie  24.  Fioicnfootpnnts  in  slushji  om flooding  of  ue  surface  on  12  October. 


Figure  26.  Six  icebergs  within  sight  of  the  ship 


65°  52.4*  $.04®  18.89’  W 
Heading  149.4. 

No  visible  changes. 


15  October  1989  (day  288) 
0815  hours 


65®  49.38' S.(M®  19,17'  W 

Clear  with  low  groui  A  fog.  Some  new  tucks  m  the  ice  om 
stem  and  around  port  side,  approximately  0.5  to  1  km  horn  l1 


Figuie 25. Leads co\eied  *uih  snow,  indMingutshable Jiom  sunoumltng  ue  on  12  Ouobei, 
13  October  lyS9  (day  286) 

0820  hours 


65®  44.28' S,(M®  16  54’W 
Heading  147.3, 

Ice  conditions  have  not  changed  juucU  Juiiw0  die  da,,  Lv«J 


16  October  1989  (day  289) 
0830  hours 


66®  04.71*  S,  04®  1 1.89*  W 
Heading  146 1. 


Wind  has  dropped  and  breakup  *eems  to  have  slopped 
1858  hours 


65®  35.98' S,  04®  1 8.77' W 
Heading  146.8. 

Bright  sunny  day.  Lead  on  port  side  of  ship  has  closed  up.  71 
the  ship.  Starboard  side  of  ship  has  foai  patches  uf  open  w  ate*  a , 
from  0  5-1.5  km  in  size. 


66®  00,13'  S,  04®  12.16*  W 

Not  much  change  since  this  morning.  Ice  and  snow  hardening  up.  Snow  bridges  over  cracks. 
Difficult  to  determine  what’s  what. 


65®  31.65'  S,04®  15.00'  W 

No  change  in  ice  conditions  since  this  morning 


r 


' 

i 

Wind  us  than  before  tbe  sacra.  Lead*  apJcadtfWcSRS 
irem  thick  kc.  AD  icc  »  more  flooded  tSsa  ycsStsixy. 


**  .  •■._ 


ulut  t  *r  .’«•  '«Ar 


i'Mt\iinKtuyinibu  horn  suuouruim^  ne  on  12  October 


14  GcUtxr  1*»  f«i*t  2X7| 

65*  56.13*  V.OT  I2SSTW 

Saary  dhy.  Ire  ctexSaxs  <£d  a*  cia®-c  cm*  ewer  tugSfi,  Sc*  vruftSe  toy*. 


205 3  hours 

65*  52.4*  S.  CM*  ISWW 
Heading  149.4. 

No  visible  changes 

15  October  1989  (das  288) 

0SI5  hours 

65*  4938*  S.  04*  19.1  rw 

Clear  with  low  ground  fug  S**n*.  *k a,*.  ■>.  uk  .  »  »*>•- »n  <1**.  -4ait*-aiu  »kk.  m*.  from  the 
stem  and  around  port  side.  appr<»Airnaul.  h  5  u>  1  fn>  lt>^m  ih*  Jnp 

1840  hours 

65'  44.28*  S.  04*  16  54*  W 
Heading  147  3 

Ice  conditions  has*,  nol  changed  li^  I  >  in.  (in.  i  i >  i «.  ...J  to  p«  n  Mdv  of  -Jup  ha.>  opened 

16  October  1989  (day  289) 


0830  hours 


65'  35.98*  S,  04'  18  77  VV 
Heading  146  8 

Bright  sunny  day  Lead  on  pen  m<L  «>i  hip  has  ■  I..  d  up  Th^re  'corns  to  U  a  larger  lead  behind 
>-  uj'i  '•  the  ship  Starboard  side  of  ship  has  fojrpaUh  m  *at( -approximately  V  4krnaua>  matrangc 

from  0  5-15  km  in  size 

1 7  IQ  hours 


! 

i 

[ 

» 


i  ho'  hmLmiu  up  Snow  bridges  over  crack' 


65'  31  65*  S  04'  |S(X>  W 
No  change  in  uc  condii"  <>- 


17  Otte&tr  IKmdrt  2**i  073U»cr* 


190rte4wT  l*S9«Sat  292| 


65’235ars.<K’  toaarw 

laaofcmle>^obie^Cpdcopw^htf^^<%^.tVcA»a«sa<Skcd 

a^estehtfa^i^caas^frffa^takritte. 


Figure  27.  Frozen  ponds  on  horizon  on  17  October. 


IS  October  19S9  (day  291) 

(XS2*?  /jot 

65”  2 !  .05*  S.  (M'  06.85'  W 
Heading  142.6. 

ice  conditions  Imt  changed  link  smcc  yesterday.  Crack  from  starboard  lo  ocaer  kod  has  opened 
again.  Poods  refreezmg. 

1 5  SO  hours 

65"25J9rS.03<'45Jrw 

Left  mesopolygon  at  1330  because  the  Polarstern  broke  up  the  floe  when  she  left.  100%  concen- 
auon.  t>5‘*  is  thick,  iccoi  50-70  cm  with  0-5  cm  snow.  i5%  is  refrozen  leads  of  2-i5<m.  Heavy 
ndging  covenng  approximately  20%  of  the  area  exists.  T*vo  bergs  \  isible 


.ISOhKtrs 

Oi  44J6  S.  03’ 30.1  J  ^ 

h^r.ini&jpecc.  10CK#  coxnanexa  Ire  it  jyjtmmd}  5 

"  .sk  iltjjc 

ISIS  hoars 

(>VjQX7S.Vy$52YW 
Ikifcj  329.9. 

70S*  uxxexxnzxcu  ktni&  5)»ra  tth  5-  SO  cm  *no»..  k«  .. 
berg*  vtstbk. 


f«pc 

met 


Figure  29  he  lomeniranon  of  TO'*  on  , 
20  October  1989  (das  293) 

1300  hours 

63"  16.90  S.  06"  25.66  W 

80%  concentration.  Icc  is  approximate!)  30-40 cm  w  ith  0-  on  ->■< 
with  layer  of  frazil — no  pancakes  visible 


>terd 


anti 

t-Sc 

leare 


19  October  19S9  (day  292) 


[«pc<ij^h»ii^sdj%!a3y.ncodc»rtTOSsst«3rd 
rweo  horizon. 


\unds  on  konzon  on  17  October. 


jaerday.  Crack  from  starboard  lo  outer  lead  has  opened 


(intern  broke  up  the  floe  when  she  left  100%  conccn- 
.\mjtww  15  a  is  refrozen  leads  of  2- 15  cm  Heavy 
e  area  exists.  Two  bergs  visible 


1230  hours 

64*  44_36‘  S.  05*  30.1 ~  W 
Heading  29S. 

Foggy.  visibility  poor.  1 00%  cocccnrrgion.  Ice  is  2ppa>xunXcly  50-S0cm  with  10-30  cm  snow-. 
!0%  ridging.  UaJc  algae  visible. 

ISIS  hours 

61*  30ST  S.05*  53-21*  W 
Heading  529.9. 

70%  concentration.  let  tv  10-50  cm  with  5-10  cm  «wa.  let  i>  approximately  40%  ridged.  Two 
bergs  visible. 


Figure  29  Ice  concentration  of  70%  on  19  October 


20  October  1989  (day  293) 

1300  hours 

63°  1690' S.  06°  25  66' W 

80%  concentration  Ice  is  approximately  30-40 cm  with  0-5  cm  snow  Leads  are  about  50%  ol  area 
with  layer  of  frazil — no  pancakes  visible 


23  October  I9S9  (day  296) 


62*  53.0S*  S.  07*  1 1.4CT  W 
Heading  346. 

Snowing.  visibility  poor.  70%  concentration.  Hardest  ice  seen  in  (he  last  two  days.  Ice  is40-3ucm 
with  5- 1 0  cm  snow. 

21  October  19S9(da>  294) 


5S*32-S(T  S.  13°  1663  W 
Heading  325. 

50%  concentration.  AH  broken  up  floes  in  the  remaining  area  arc 
from  20-100  cm.  Dark  algal  bands  in  most  ice. 


62*  06.44'  S.  OS’5  56.36'  W 
Heading  330. 

70%  concentration  Fddow  mg  large  leads.  5%  pancakes  m  leads.  Thick  ice  is  50- 100 cm  with  IQ- 
30  cm  snow. 


More  surface  algae.  Ice  rotten  at  snow/ice  interface  and  is  \er>  c 


61*26.35'  S,  10*  12.72'  W 
Heading  345. 

85% concentration.  Leads ha\e  approximately  1  cm  frazil— no  pancakes.  Ice  is  between  20-30 cm 
with  5  cm  snow 

22  October  1989  (day  295) 


6*1’  47.30' S.  11°  32  15' W 
Heading  340. 

\  wibilitjr  pool  because  ol  »now  .No  photos  icc  ts between 50  cm  to  1  m  with  30 cm ot  snow.  A  lot 
ol  brown  coloi  through  at  least  ihc  bottom  hah  ol  the  ice  Un  romt  tee  there  is  a  clear  layer  ol  tee 
below  the  algal  layer 


<\’>  % 


23  October  I9S9  (das  296) 


Mjon.  Hardest  ice  seen  in  the  last  two  days.  Ice  is 40-50  cm 


pancai.cs  in  leads  Thick  icc  is  50- 100  cm  with  10- 


Sr32.$ffS,  13*  16.65*  W 
Heading  325. 

50%  concentration.  A1 1  broken  up  floes  in  the  remaining  area  are  pancake  icc.  Range  of  thickness 
from  20-100  cm  Dark  algal  bands  in  most  icc. 


More  surface  algae.  Ice  rotten  at  snow /ice  interface  and  is  very  dark. 


mately  1  cm  frazil— no  pancakes.  Ice  is  between  20-30 cm 


Fig/'  v  33  More  than  200  §crbergs  in  coxa  on  24  (\iober 


58*03^  Sv  24°  55  14' W 

Too  bergs  to  count  l«  ccncewration  100><.  Mostly  obt*  kv  and  »cc  breccia  1  pvt  edible 
Amounts  of  algae  in  floes  atv5  breccia.  Water  c\cn  looks  bn>wj»  to  areas. 


Fi#w*  ?4  Oldei  ice  viith  ice  bteccia  on  24  October 


58'  03  27  S  25°04  0t  W 

More  breccia  fewer  large  floes  Open  water  ahead  Going  through  luge  berg  population  now ,  fewer 


IT  # 


m 


VP'-WirS** 


Figure  35  Bicce  toted <mvt  r.\  24  Oc ^ 


58c  03  02'  S.  2^  0S.tf>’  W 

Swells  beginning  Pane  Acs  nv  vA  with  bre-.ua  and  small  floes 


hgtae  16  Iteheig  new  ue  edge  on  24  (A 


I 


Figure  37  Pancakes  at  tee  edge  on  24  October 


HI?  ho  irs 

\S"030y  S,  25°  09  66’ W 
Open  w.iter 


Figure  3S  Ice  edge ,  24  October 


25  October  1989  (day  298) 

0816  hours 

58°  4100'S,  32  40  23' W 
Heading  257  9 

One  iceberg,  0%  ice  concentration 
0839  hours 

One  very  large,  tabular  teeberg— 10  km  long  and  30-35  m  high 
1718  hours 

59°  10  93  S,  37°  12  98’  W 
Heading  258  3 
No  bergs  No  ice 


26  October  1989  (day  299)  1210  hours 

59°  10  86'  S,  44°  37  45’ W 
Heading  250  9 
No  ice 


27  October  1989  (.day  300)  0822  hours 

60°  30  30'  S,  54°  00  93'  W 
Heading  289 
No  ice  No  bergs 
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SOVIET  ICE  MAPS 


I 


The  following  section,  provided  by  the  Soviet  ice  scientists,  is  a  continuous  map  of  the  ice  conditions  encountered  duung  the  cruise  \  Icgcndj 
defining  the  symbols  is  provided  as  a  foldout  at  the  end  ol  the  section  Symbols  define  ice  concentialion,  ice  thickness  charactenstics  ar  ’ 
developmental  stage  of  ice  growth 


Legend  on  page  45. 
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ftng  section,  provided  by  the  Soviet  ice  scientists,  is  a  continuous  map  of  the  ice  conditions  encountered  during  the  cruise  A  legend 
ft>mbols  is  provided  as  a  foldout  at  the  end  of  the  section  Symbols  define  ice  concentration,  ice  thickness  characteristics  and 
l!  stage  of  ice  growth 
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WWGP89 


ii.1*  '  \h'p  tiiuk  The  i <>hd  lute  teptesents  the  tnuk  of  the  Fedorov  CTO  utits  nailed  at  56  IS  571V,  and  we  Hopped  taking  data  at  58°S 
TDi  ast  arul  in  most  cases  an  ice  station 


Figure  42. 19  September  ice  map , 


s*c«oAt tma.  Ate 


Note  scale  change.  Each  square  is  equal  to  30'  latitude  2 9  longitude 


Finnic  47  24  Septenihci  ice  map 


Note  scale  change:  Each  square  is  equal  to  30'  latitude  and  T  longitude.  im 
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Figure  59  6  October  ice  mop 
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Figure  60  IS  0(  tober  ir  e  map 
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Fi±  ttre  (A  22  Oi  tober  u  e  map 


Figure  65  23  October  ue  map 
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Figure  73  20  5  piember  ice  station  17 


HEflOBAfl  ORCTAIIOBKA 

OKeaHorpailuiuftCKan  CTaiiniia 
KoopflimaTij  imuaia 
'P  =6V  V 

X  =  2ft  42  1  w 
!i[.e.<a  naaa'ia  =  o-*1- 

C-'.ir  uii'  hi" 


K 


n“-  f8  ;tara.  nwin 
Koopjiiwain  Komia 

'■r  -- vw  s 

A  -  V)  i  'U 

Kf-mn  =iouso,M 

GMT  II1'  Su”' 


Figure  74  21  September  u  e  station  18 
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Figure  75  2/  September,  ice  station  19 
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Figure  76  22  Septemhei ,  ice  station  20 
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Figure  78  23-24  September  ice  station  22 
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Figure  /9  24  September,  ice  station  23 
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Figure  80. 25  September,  ice  station  24, 
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Figure  81. 25  September,  ice  station  25. 
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Figure  82. 26  September,  ice  station  26. 
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Figure  83. 26  September,  ice  station  27, 


JlEJIOBAfl  OBCTAIIOBKA 

OKeanorpaiiiiuecKan  crampm  n‘  28  «ara:  V_  c?«r(ni>t  1989 
KoopflmiaTH  Havana  KoopjumaTH  Koiwa 

'P  =67‘5Mi  f=67'l  S'oi 

A  =|5‘ 02-iw  A  =  (<(*  SOaw 

npeun  iiauaaa  =  0.^00“  cpeMn  itoima  =osi,57'" 

GMT  0<jW”  m  09tJ7"’ 

figure  5-/.  27  September ,  ice  station  28. 
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Figure  55. 27  September,  ice  station  29. 


Figure  86. 27-28  September,  ice  station  30. 
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Figure  87. 28  September,  ice  station  31. 
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Figure  88. 28  September  ice  station  32, 
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Figure  89.-29  September,  ice  mion  S3. 
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Figure  90,  29  September,  ice  station  34. 
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Figure  91, 29  September,  ice  station  35. 
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Figure  92 . 50  September,  ice  station  36. 
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Figure  93. 30  September,  ice  station  38. 
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Figure  94. 1  October,  ice  station  39. 
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Figure  95. 1  October,  ice  station  AO. 
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Figure  96. 2  October,  ice  station  43. 
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Figure  97, 2  October,  ice  station  44. 
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Figure  98, 2  October,  ice  station  45. 
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99, 3  October,  ice  station  46. 
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Figure  100. 3  October » ice  station  47. 
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Figure  101. 5  October,  ice  station  48. 
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Figure  102, 4  October ,  ice  station  49, 
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Figure  103.4  October,  ice  station  Si. 
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Figure  104 . 4-5  October,  tee  station  52. 
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Figure  105. 5  October,  ice  station  53, 
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Figure  106. 5  October,  ice  station  54. 
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figure  109. 6  October,  ice  station  57? 
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Figure  III.  7-18  October,  mesopolygon  2. 
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Figure  112. 18-19  October ,  ice  station  116. 
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Figure  114. 19  October,  tee  station  118. 
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Figure  115. 19  October,  ice  station  119. 
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Figure  116. 20  October ,  ice  station  120. 
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Figure  117. 20  October,  ice  station  121. 
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Figitfv  //&  21  October,  ice  station  122 . 
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Figure  120, 22  October ,  ice  station  124. 
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Figure  121. 22  October,  ice  station  125. 
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Figure  128,20  September  satellite  photo,  62  0 09 'S  3I927’\V. 
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Figure  133. 25  September  satellite  photo,  67° 52 S  I8°47W. 
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Figure  134. 26  September  satellite  photo,  67°34'S  16  °30‘W. 
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F/gure  144. 6  October  satellite  photo,  65^44'S  1  °51  W. 
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Figure  745. 7  October  satellite  photo.  65° 52'S  l°521V. 
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Figure  149 .  II  October  satellite  photo,  66°  ITS  3°05'W. 
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Figure  152. 14  October  satellite  photo,  65°  56'S  4°  14V/ 
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Figure  155. 17  October  satellite  photo,  65  “23'S  4°09V/, 
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Figure  161. 23  October  satellite  photo,  58°  12"S  13°56'\V. 


WEEKLY  ICE  EXTENT  MAPS 


Figure  166.  S  to  9  Angus!  1989  ice  extent. 


Figure  168  17  to  30  August  1989  ice  extent. 


Figure  169. 31  August  to  6  September  1989  ice  extent. 


Figure  170.  7  to  IS  September  1989  ice  extent 
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Figure  173 . 28  September  to  11  October  1989  ice  extent 


Figure  177, 2  to  8  November  1989  ice  extent. 
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Figure  181. 30  November  to  6  December  1989  ice  extent 
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